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DEVICE FOR INSPECTING FILLED AND SEALED CONTAINERS 

Description 

[0001] This invention relates to a device for inspecting filled and sealed 

containers according to the preamble of Claim 1 . 
[0002] WO 94/08230 describes a method and a device for inspecting transparent 
containers and their liquid contents. The disclosed device has two 
continuously drivable carousels; the containers that are to be inspected, e.g., 
filled beverage bottles, pass through these carousels one after the other. In 
the first carousel as seen in the direction of conveyance, the containers are 
first rotated once completely about their vertical axis at a low rate of rotat,on, 
during which the side wall is observed by a camera for detecting damage or 
other defects in the container itself. Following this, the rate of rotation » 
initially increased to induce rotation of the liquid with the goal of creatmg 
turbulence to churn up any foreign bodies present on the bottom of the 
container. Even before leaving the first carousel, the rotational movement of 
the containers is stopped so they can then be transferred via a first star 
wheel, a pitch lag screw and a second star wheel to the second carousel, 
where the containers are inspected by a bright field method and also by a 
dark field method by cameras that move with the carousels but without any 
rotation of the containers themselves about their vertical axis in order to 
detect any foreign bodies in the filling of the containers (suspended matenals, 
particles, etc.). 

[0003] One disadvantage is that a separate, independently controllable electric 
motor drive is provided for each container in the first carousel, but this is very 
high expensive in terms of the drive technology. 

[0004] Another disadvantage is that the transfer zone from the first carousel to 
the second turns out to be very long due to the use of the two transfer star 
wheels with the screw connected in between; this results in a relatively great 
deceleration of the rotating liquid in the containers even before reach.ng the 
second carousel, where the actual foreign body detection in the liquid is then 
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performed. However, the reliability of this inspection method is inadequate at 
low throughput rates and/or with heavier foreign body particles, in particular 
transparent bodies, which can be detected reliably only when In movement. 

■0005] In addition, the conveyance elements mentioned above, which are 
' necessary for the intermediate transfer, depend on the format of the 

containers to be inspected and must therefore be switched to another type o 
container with each conversion of the inspection machine [from one product to 
another,. This is also true of fhe intake star wheel of the first carousel and the 
output star wheel of the second carousel. Furthermore, the guide curves 

arranged between the star wheels are also interchangeable parts that depend 

on the format. 

[0006] Because of the great center-to-center distance between the two 

carousels, the known inspection machine also takes up a relatively large 
amount of space. 

[0007] Based on this prior art, the object of this invention is to provide a device 
for inspecting filled and sealed containers which will permit a compact des,gn 
with increased reliability of detection at a lower cost. 
[0008] This object is achieved by the characterizing features of Claim 1. 
,0000] Due to me tangent arrangement of the carousels, a direct transfer of the 
containers from the firs, carouse, to the second carouse, without a bypass . 
possible, which eliminates not only transfer elements that depend on forma, 
but also makes it possible for the containers to be inspected immediately for 
any foreign bodies that might be present in the liquid after rotational 
acceleration of their liquid contents without any mentionable loss of time, so 
that even relatively heavy light-scattering foreign bodies can also be detected 
reliably while In motion before they settle to the bottom of the container even 
at relatively low throughput rates. 
[0010] Other advantageous embodiments of this invention are the object of the 
remaining subclaims. 
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[0011] A preferred exemplary embodiment of this invention is described beiow on 
the basis of the figures, which show: 

Figua^an inspection machine in a highly schematic view from above 

and 

Figujai a vertical partial section through the outer peripheral area of a 
first carousel of the inspection machine in Figure 1 . 
,00121 The inspection machine shown schematically in Figure lis set up 
specially for inspecting filled and sealed beverage bottles made of a 
transparent or semitransparent material. The bottles F to be inspected are 
sent continuously from an upstream bottle filling and sealing mach.ne for 
example, via a feeder conveyor belt 1 to a feeder star wheal 2, where they 
P ass»hmughas.afiona^in te keinspeCions.a.ion9(a.the,a.estbeore : - 

being transferred by the feeder star wheel 2) which checks them for the 
presence of a sea, and may oplionally also check the filling level. To preven, 
soiling of the inspection units due to spillage of liquid from unsealed bottles, 
such bottles are no. gripped by the intake starwhee, 2 and they pass by t ,n 
the tangential direction in the direction of a downstream collecting port. The 
same procedure is followed with overfilled or underfilled bottles. 

[0013] The intake star wheel 2, which can be driven continuously 

counterclockwise has on its periphery a plurality of selecfively controllable 
gripper clamps arranged at a untfomr machine pitch spacing, said gnppers 
being adaptable to different bottle diameters for gripping the bottles ,n the 
body area and optionally also in the head and/or neck area. During the 
transfer from the feeder conveyor belt 1 to a first carousel 3, which follows ,n 
the circumferential direction, the bottles are first conveyed forward wrth a 
bottom clearance over a stationary bottom blow-off device 10 for removing 
soap suds or the like and a downstream bottom monitoring station 1 1 that can 
be operated by the bright field method for detecting soiling or damage to the 
bottom of the bottle itself as well as heavy foreign particles that cannot be 
resuspended by rotating the bottle. 
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[0 014, The intake star wheel 2 .ay be designed, 

European Patent 0 726 216 B1 and European Patent 0 743 267 B1. the 
bottom blow-off device 10 may be designed according to German Utility 
Model 94 01 926 U1, and bottom Inspection station 1 1 may be des,gned 
acconling to German Patent Application 101 33 104. The disclosure content 
of these cited patent applications is explicitly included here. 
,00151 A1 the poini of contact of me partial circles of the intake star wheel Zand 
the first caLuse, 3 which is revolving counterclockwise, the bottles F w„h the,r 
bottom surfaces are transferred to routing table 12, which is mounted to 
rotate about a vertical axis in the carouse,, and then the bottles are held in an 
axia, grip so that they can rotate, as is known per se from the prior art which 
forms the generic type, in the remaining course, the bottles which are upnght 
on the rotating tables 12 are first set in rotation continuously about the,r 
vertical axis and accelerated in passing by the first revolving sector A of the 
carousel 3 and then they pass through the revolving sector B at a defined 
maximum rotational speed, followed by a revolving sector C for continuous 
deceleration of the bottle rotation approximately to a standstill. 
,0016] To create the aforementioned rotational movements of the rotating tables 
12 each rotating table has a pinion 13 which is mounted to rotate freely at the 
bottom on its shaft 22 and meshes with the internal gearing of a toothed gear 
rim 14 which has internal and external gearing and is supported v,a a ball 
bearing slewing rim on the frame plate G of the machine. This toothed gear 
„m 14 can be driven counterclockwise and in the opposite direction from 
oarousel 3 by a variable speed drive (electric motor or the like) and is 
controlled by a driving gear wheel 15 that meshes with its exterior geanng^ 
This opposing rotatton permits a sufficiently high rotation of the mtattng tables. 
The shafts 22 in passing through the aforementioned revolving sectors A, B 
C can be connected more or less greatly to their respective pinion, and ,n the 
remaining revolving sector of the carousel 3, they can be connected to the 
carousel itself via controllable magnetic couplings which are descnbed ,n 
greater detail with reference to Figure 2. 
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,0017] At least one side wall camera 1 6 is situated on the periphery of the first 
carousel 3, and diametrically opposite that on the outer side of the carousel 3 
there is a side wall luminescent screen 17. This arrangement is used for bnght 
field inspection in transmitted light, which makes it possible to detect damage 
and/or soiling that causes opacity or opaque suspended particles or the like 
set in motion by the rotating motion of the liquid in the bottles. 
,0018] The end area of the rotating sector C of the first carousel 3 is tangent to . 
second carousel 4 wbich has - Just like the intake star wheel 2 - a plurality of 
selectively controllable grippers for gripping the bottles in the body area and 
optionally also in the head and/or neck area situated on its periphery and 
arranged so they are offset with the machine pitch spacing. Thus the bottles F 
- can be gripped at the common point of contact with the first carousel 3 and 
transferred with a bottom clearance counterclockwise in the direction of the 
following sorting star wheel 5, whereby on the way there the bottles are 
subjected to a foreign body detection in the dark field method with which light- 
scattering foreign bodies, in particular transparent splinters of glass, can be 
detected. 

[0019] To this end, equidistant luminescent screens 18 and 19 which are 

adapted to the curvature of the path are arranged in stationary positions on 
both sides of the curved peripheral path of the bottles F, so that the bottles 
can pass freely between the screens and be illuminated over the largest 
possible area from the sides. Due to the simultaneous bilateral tunnel-l.ke 
illumination, a very high light induction into the bottles can be achieved, wh.ch 
is advantageous in particular in the case of opaque or dark liquids such as 
beer-containing yeast or colas. Luminescent screens 18 and 19 may 
preferably be equipped with a plurality of LEDs which can be operated .n a 
pulsating manner by a lighting control device. 
[0020] Furthermore, the second carousel 4 is equipped with cameras 20 

arranged beneath its grippers (not shown), e:g., one camera per gnpper 
whereby the cameras revolve in positional synchronization with the gnppers 
and are able to image the bottom of the illuminated bottles, optionally usmg 



6 



30071/39659 



deflector mirrors (not shown here) positioned beneath the bottles at an 
oblique angle. This arrangement achieves a dark field lighting in which the 
light scattering defects and/or foreign bodies appear as light spots or zones .n 
an otherwise dark image. 
[0021] Alternatively, a stationary arrangement of one or more cameras would 
L also be conceivable. By simultaneous triggering of the cameras 20 to record 
the image and the LEDs of the luminescent screens 18 and 19, the triggering 
that would otherwise be necessary may be omitted. Furthermore, a 
modification in which one camera can always detect and image several bottle 
bottoms simultaneously through a suitable mirror arrangement is also 
possible. 

[0022] The sorting star wheel 5 which is also equipped with selectively 

controllable grippers (not shown) is capable of delivering the inspected bottles 
to various conveyor belts as a function of the test results by bottom inspects 
station 11, side wall camera 16 and cameras 20 which observe the bottles F 
through the bottom. Thus, for example, the bottles without a distance between 
them may leave the inspection machine via the discharge conveyor belt 
,abeled as 6 while bottles having defects can be diverted to either discharge 
belts 7 or 8, depending on the type of defect detected, 
[0023] Figure 2 shows in detail the drive for the rotating tables 12 arranged on 
1 the first carousel 3. The rotating tables 12 are each arranged fixedly on the 

upper end of shafts 22 mounted vertically in carousel 3so they can rotate on a 
common partial circle. On each shaft 22, a magnetic ring 23 is guided so that 
it is axially displaceable up and down and engages in a rotationally fixed 
manner with its shaft 22 for transmission of torque. Furthermore, a hysteres.s 
ring 27 is arranged in a rotationally fixed manner, coaxially with each shaft 22 
in the carousel 3, the inside diameter of this hysteresis ring being slightly 
larger than the outside diameter of the magnetic ring 23. A second hysteres.s 
ring 25 having an inside diameter which slightly exceeds the outside d.ameter 
of the magnetic ring 23 is mounted on the shaft 22 so that it is coaxial and 
freely rotatable; it is arranged with an axial distance beneath the 
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aforementioned first hysteresis ring 27 so that it is rotationaliy fixed with each 
pinion 13. which engages with the toothed rim 14. The axial distance between 
the two hysteresis rings 25 and 27 corresponds approximately to the he.ght of 
the magnetic ring 23 which is equipped with several oppositely polarized 
permanent magnets arranged in alternation on the circumference, at least on 
its upper and lower edges. The hysteresis rings are made of a material havmg 
a high permeability such as soft iron. 
[0024] Each of the magnetic rings 23 is movable up and down longitudinally 
along the shaft 22 by means of an activating device not shown here, e.g., a 
mechanical cam control and can thus form a magnetic coupling optionally w.th; 
the drivable lower hysteresis ring 25 or the upper rotationaliy fixed hysteres.s 
ring 27 whereby the transmittable torque is variable via the depth of 
immersion, i.e., the axial coverage of the magnetic ring 23 with the respective 
hysteresis ring. The controllable coverage permits a simple means of 
controlling the acceleration torque and/or the braking torque which can be 
transmitted to a bottle F in the individual peripheral sectors of the carousel 3. 
In this way, each rotating table 1 2 can be acted upon by torque with an 
accelerating or decelerating effect with practically no wear during a revolufion 
with the carousel in the correct position for the instantaneous rotational 
position without any electrotechnical complexity and independently of the 
neighboring rotating tables. 
[0025] Therefore, individual electric motor drives are not necessary for each 

rotating table. The drive for all rotating tables 12 may be derived easily v.a the 
toothed rim 14 and the driving gear wheel 1 5 from the central machine dnve 
alone so that synchronization of speed and rotational position is automafically 
ensured for all the remaining process sequences of the inspection machine. 
[0026] In deviation from this, however, a separate variable-speed motor drive 

independent of the machine drive may also be used, acting upon drive wheel 
15. 



